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[57] ABSTRACT

An improved anvil construction, for use in an ultrasonic
apparatus for edge cutting and sealing moving lengths
of at least partially thermoplastic material, particularly
textile fabric having at least some thermoplastic fibers,

-and including a vibrating sonic horn cooperating with

and vibrating against the anvil for such ultrasonic edge
cutting and sealing as the material moves between the
sonic horn and the anvil. The anvil includes a peaked
cutting edge and first and second surfaces extending in
respective opposite directions from the cutting edge
and 1s characterized by being adjustable to positions for
effecting clean and sharp edge cutting and desired
amounts of edge sealing in the material while resisting
wear on the anvil. Such adjustment is in the form of
pivotal movement of an anvil member to adjust the
acuteness of the included angles of first and second
surfaces extending from the cutting edge of the anvil
and in the form of timed rotation of an anvil wheel
member so that a fresh portion of the cutting edge
thereof may be positioned for contact by the sonic horn
when wear occurs on such cutting edge.

14 Claims, 10 Drawing Figures
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ADJUSTABLE ANVIL FOR ULTRASONIC
MATERIAL CUTTING AND SEALING
APPARATUS

FIELD OF THE INVENTION

This invention relates to an ultrasonic apparatus for
edge cutting and sealing moving lengths of at least par-
tially thermoplastic material, particularly textile fabric
having at least some thermoplastic fibers, and including
an anvil and a vibrating sonic horn cooperating with
and vibrating against the anvil for ultrasonic edge cut-
ting and sealing as the material moves between the sonic
horn and the anvil, and more particularly to an im-
proved construction of the anvil which is characterized
by being adjustable to positions for effecting clean and
- sharp edge cutting and desired amounts of edge sealing
in the material while resisting wear on the anvil.

BACKGROUND OF THE INVENTION

In fabricating products from continuous lengths of at
least partially thermoplastic maternial, it is often neces-
sary to cut off predetermined amounts of undesirable
material from each longitudinal side edge portion of the
material. This is particularly true when the material 1s
textile fabric having at least some thermoplastic fibers
and woven on air jet looms or the like which produce
fringed selvages along the longitudinal side edges
which are not desirable in the fabricated end products,
such as bed sheets, piece goods or the like, as more fully
set forth in copending application Ser. No. 555,664,
filed Nov. 28, 1983, and assigned to the assignee of the
present sent application, the disclosure of which 1s 1n-
corporated herein by reference.

As set forth in the aforementioned, copending appli-
cation, various types of apparatuses were investigated
by assignee for cutting off predetermined widths of
undesirable material or selvage and sealing the cut
edges to produce an aesthetically pleasing cut and
sealed edge, which in the case of bed sheets, piece goods
or the like, required a wash durability of at least 25 to 50
washings without significant raveling of the yarns at the
cut and sealed edges. As a result of these investigations,
ultrasonic apparatus was chosen as being the most
promising for accomplishing the above. However, for
the most part, such ultrasonic apparatus had been pri-
marily commercially utilized with all plastic or thermo-
plastic sheet materials. Notwithstanding, such ultra-
sonic apparatus had been proposed for cutting and edge
sealing textile fabrics having at least some thermoplastic
yarns therein and is advantageous for a number of rea-
sons as compared to other types of operations, including
cutting and hemming operations.

As a result of experimentation with commercially
available ultrasonic apparatus, it was determined that
the construction of such ultrasonic apparatus did not
satisfactorily cut clean and sharp edges along the mate-
rial, while providing desired amounts of edge sealing in
the material and while resisting wear on the anvil. Spe-
cifically, it was found with the use of this commercially
available ultrasonic cutting and sealing apparatus, that,
if a particular commercially available anvil construction
was utilized which provided a clean and sharp cut along
the edge of the material, then a desired amount of edge
sealing inwardly of the cut edge was not obtained and
the anvil would wear and not perform satisfactorily
after a short period of use. On the other hand, it was
found that if a commercially available anvil construc-
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tion was utilized which produced a desired amount of
edge sealing inwardly of the ultrasonically cut edges,
then a clean and sharp cut was not obtained along the
edges of the material. Other problems with such com-
mercially available ultrasonic apparatus are set forth in
the aforementioned copending application.

OBJECTS AND SUMMARY OF THE
INVENTION

Accordingly, it is the object of this invention to pro-
vide an improved construction of an anvil in an ultra-
sonic edge cutting and sealing apparatus for moving
lengths of material which will effect clean and sharp
edge cutting and desired amounts of edge sealing in the
material while resisting wear on the anvil.

It has been found by this invention that the above
object may be accomplished by providing an improved
anvil construction which 1s characterized by being ad-
justable to positions for effecting the above described
desired results and which comprises generally the fol-
lowing.

An anvil member, preferably in the shape of a wheel
having a beveled periphery, defines a peaked cutting
edge for cutting the moving material as the sonic horn
vibrates against the cutting edge, and first and second
surfaces extending In respective opposite directions
from the peaked cutting edge and forming respective
included acute angles with the sonic horn face from the
cutting edge.

The anvil member is mounted for selective pivotal
movement about an axis perpendicular to the cutting
edge for varying the predetermined included angles of
the first and second surfaces so that the included angle
of the first surface is less than the included angle of the
second surface to effect a clean and sharp cutting of the
moving material, to seal the cut edge of the matenal a
predetermined distance inwardly of the cut edge as the
sonic horn vibrates against the anvil member, and to
reinforce the cutting edge to resist wear. The predeter-
mined distance of sealing is determined by and increases
with the increasing acuteness of the included angle of

the first surface. Preferably, the anvil also includes
timed driving means connected with the anvil member

for rotating the anvil member constantly at a predeter-
mined very slow speed or a predetermined distance at
predetermined time intervals.

BRIEF DESCRIPTION OF THE DRAWINGS

Some of the objects and advantages of this invention
have been set forth above, other objects and advantages
of the invention will become apparent in the detailed
description to follow when taken in conjunction with
the accompanying drawings, in which:

FIG. 1 is a schematic view of ultrasonic cutting and
sealing apparatus constructed in accordance with this
invention;

FIGS. 24 are partial elevational views showing the
anvil member of this invention in various adjusted posi-
tions:

. FIG. § is a partial, side elevational view of the ultra-
sonic apparatus constructed in accordance with this
invention;

FIG. 6 i1s a partial sectional, elevational view taken
generally along the lines 6—6 of FIG. §;

FIG. 7 is a partial perspective view of the anvil of the
ultrasonic apparatus constructed in accordance with
this invention;
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FIG. 8 is an exploded perspective view of the mecha-
nisms shown in FIG. 7;

FIGS. 9 and 10 are respective sectional views of a

portion of the anvil constructed in accordance with this
invention.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS OF THE INVENTION

Referring now to the drawings, an ultrasonic appara-
tus, generally indicated at 10, is illustrated for cutting
and sealing moving lengths of at least partially thermo-
plastic material M, particularly textile fabric having at
least some thermoplastic fibers wherein undesirable
selvage S 1s ultrasonically cut off and the longitudinal
- cut edges E are ultrasonically sealed a predetermined
desired distance inwardly of such cut edges as more
fully explained in the aforementioned copending appli-

cation Ser. No. 555,664. Such ultrasonic edge cutting
and sealing apparatus 10 may be mounted for cutting off

undesirable material or selvage S along one longitudinal
edge of moving material M, as illustrated in FIG. 1, or
ultrasonic apparatus 10 may be mounted along both
longitudinal edges of moving material M, as illustrated
in the aforementioned copending application, and may
be used in on-the-loom mechanisms or off-the-loom
mechanisms, as more fully discussed in the aforemen-
tioned copending application. In addition, the ultrasonic

. apparatus 10 of this invention may also be utilized in

- other types of machines for cutting and edge sealing

. material M which is at least partially thermoplastic and

5 which may include material other than textile fabric.
- The ultrasonic apparatus 10 includes anvil means 12

. and vibrating sonic horn means 14 having a flat working

- face 135 cooperating with and vibrating against the anvil
means 12 for the ultrasonic edge cutting and sealing as
the material M moves between the sonic horn means 14
“and the anvil means 12.

. Aswell understood by those with ordinary skill in the
-art, the vibrating sonic horn means 14 includes trans-
- ducer and booster mechanisms, indicated in FIG. 1 at

-16, which convert an electrical signal from a power

supply to mechanical vibrations and boost such me-
chanical vibrations. The sonic horn means 14 vibrates
up and down as a result of the boosted vibrational en-
ergy produced by the transducer and booster 186.

In accordance with this invention, the anvil means 12
includes an anvil member 20, preferably in the shape of
a wheel having a beveled periphery, defining a peaked
cutting edge 21 for cutting the moving material M as the
sonic horn means vibrates against the cutting edge 21,
and first and second surfaces 22, 23 extending in respec-
tive opposite directions from the peaked cutting edge
and forming respective included acute angles A, B with
the horn face 15 from the cutting edge 21.

The anvil means 12 further includes means 25 mount-
ing the anvil member 20 for selective pivotal movement
about an axis perpendicular to the cutting edge 21, as
shown particularly in FIGS. 2-4, for varying the in-
cluded acute angles A, B of the first and second surfaces
22, 23 so that the included angle A of the first surface 22
1s less than the included angle B of the second surface 23
to effect a clean and sharp cutting of the moving mate-
rial and for providing a desired predetermined included
angle for the first surface 22 to seal the cut edge E of the
matertal M a predetermined distance inwardly of the
cut edge E as the sonic horn means 14 and face 15 vi-
brates against the anvil member and a predetermined
included angle B for the second surface 23 for reinforc-
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4

ing the anvil cutting edge 21 to resist wear on the anvil
cutting edge 21. The predetermined distance of sealing

is determined by and increases with the increasing

acuteness of the predetermined included angle A of the
first sealing surface 22.

The sealing effect and its relation to the acuteness of
the angle A of the first sealing surface 23, the cutting
effect of the cutting edge 21 and the reinforcing effect
of the reinforcing surface 22 are all fully explained in
the aforementioned copending application and refer-
ence may be had thereto for a full explanation and will
not be repeated herein. However, in contrast to the
anvil means utilized in the aforementioned copending
application in which the acute angles A, B of the first

and second surfaces 22, 23 of the anvil member were .. ..

fixed at predetermined angles, the mounting means 25 in
accordance with the present invention allows the use of
an anvil member in which the predetermined included
angles A, B of the first and second surfaces 22, 23 of the
anvil member 20 may be equal when the anvil member
22 is positioned by the mounting means 25 perpendicu-
lar to the sonic horn face 15, as shown in FIG. 3.

As a practical matter, the anvil member 20 will never
be positioned in use such that the angles A, B of the first
and second surfaces 22, 23 are equal, as shown in FIG.
3, but will always be positioned, as shown in FIGS. 2
and 4, in which the angle A of the first surface 22 is less
than the angle B of the second surface 23. Also, the first
surface 22 will always be positioned inwardly of the cut
edge E being cut longitudinally of the moving material
M to effect the ultrasonic sealing, as discussed in the
aforementioned copending application. Thus, when the
anvil member 20 is positioned by the mounting means
25, as shown in FIG. 2, the ultrasonic apparatus 10 will
be utilized in the position shown in FIG. 1 along the
right longitudinal edge of the moving material M and
when the anvil member 20 is positioned, as shown in
FIG. 4, the ultrasonic apparatus 10 will be positioned
along the left side of the moving material M.

The anvil member 20 is preferably positioned by the
mounting means 25 so that the included angle A of the
first sealing surface 22 of the anvil member 20 is about
3 to 20 degrees and more preferably about 5 to 15 de-
grees; whereas, the included angle B of the second
reinforcing surface 23 is at least 24 degrees larger than
the included angle A of the first sealing surface 22 and
no greater than 45 degrees, and more preferably about
30 degrees, for the reasons more fully explained in the
aforeorementioned copending application.

The anvil means 12 of this invention with the pivotal
mounting means 25 is advantageous over the anvil con-
struction of the aforementioned copending application
for the following reasons. With the arrangement of the
aforementioned copending application, a series of anvil
members must be used for different material and when
problems in sealing occur to vary the included angle of
the sealing surface. However with the arrangement of
the present invention, a single anvil member 20 can be
positioned by the mounting means 25 at various in-
cluded angles for the sealing surface 22.

In accordance with a preferred embodiment of this
invention, the anvil member 20, in the form of a wheel,
Is rotatably mounted on and keyed to a shaft 30 which
1s carried by a U-shaped collar 31 carried by a plate 32
pivotally mounted on another plate 33 by screw 34 so
that the plate 32 may be pivoted about the screw 34 to
in turn pivot the anvil wheel 20 about an axis perpendic-
ular to the cutting edge 21. There is provided an arcuate
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slot 36 in the plate member 32 and a threaded screw 37
extending therethrough and mto the plate 33 so that the
screw 37 may be loosened and the plate 32 pivoted
relative to the plate 33. The arcuate slot 36 or the bot-
tom of the plate 32 may be provided with indicia, as
shown 1n FIGS. 2-4, with an indicator on plate 33 to
illustrate the pivoted position of the anvil wheel mem-
ber 20.

The plate 33 may have secured to the rear face
thereof a dovetail slide member 40 which 1s received
between comlimentary bars 41 on a further plate mem-
ber 42 for allowing movement of the plates 32, 33 and
anvil wheel member 20 paraliel to the sonic horn face
for compensating for pivotal movement of the anvil
wheel member 20 and to align the cutting edge 21 with
the desired portion of the sonic horn face 13 after such
pivotal movement. Adjustment screws 44 may be pro-
vided on each side of the plate 42 to effect such paraliel
movement. The plate 42 also has a dovetail slide mem-
ber 46 on the rear face thereof which 1s receirved be-
tween bars 49 on a further plate 50 which is secured to
a frame portion 51 of the anvil means 12. The bars 31
and dovetail shde 46 are so arranged that the plates 32,
33 and 34 may move up and down and thus provide for
movement of the anvil member 20 perpendicular to the
sonic horn face for also compensating for pivotal move-
ment of the anvil member and for positioning the anvil
“member at a desired location relative to the sonic horn
face 15.

As discussed in the aforementioned copending appli-
cation, it has been determined that the ultrasonic cutting
and sealing apparatus 10 should include means 60
mounting the anvil member 20 under a predetermined
pressure and for permitting movement of the anvil
member 20 away from the sonic horn means 14 a prede-
termined distance upon contact of the anvil member 20
by the sonic horn face 15 during its vibrations. With this
arrangement, a predetermined force, preferably about
- 40 to 50 psig, 1s exerted by the anvil member 20 on the
material M upon contact between the sonic horn 14 and

. the anvil means 12 and so that the anvil member 20 will

float or move away from the sonic horn means 14, pref-
erably about § to 1 inch, as 1t 1s contacted by the sonic
horn means 14 for aiding in providing the desired cut-
ting and sealing action on the matenal M. This means 60
includes a compression spring device 61 and an air oper-
ated piston and cylinder device 62, the construction and
operation of which are fully described and explained in
the aforementioned copending application and refer-
ence may be had thereto for a full understanding
thereof.

In accordance with the preferred form of this inven-
tion, the anvil means 12 further includes timed driving
means 70 connected with the anvil wheel member 20 for
rotating the anvil wheel member 20 constantly at a
predetermined very slow speed or a predetermined
distance at predetermined time intervals. As illustrated
in FIGS. 2 and 9, this timed driving means may be 1n the
form of synchronous motor or a timer and motor drive
71 with a flexible drive shaft 72 extending therefrom
and connected with the shaft 30 of the anvil wheel
member 20. Such timed driving means are commer-
cially available and complete details of their construc-
tion and operation are not believed necessary herein.

Alternatively, as shown in FIG. 10 particularly, the
shaft 30 may have a nut 75 in lieu of the timed driving
means and such nut may be loosened and the anvil
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wheel member 20 manually rotated a predetermined
distance at predetermined timed intervals.
Thus, as may be clearly seen from the above descrip-
tion, the present invention has provided an improved
anvil construction for use in ultrasonic apparatus for
edge cutting and sealing moving lengths of at least par-
tially thermoplastic matenal, which is characterized by
being adjustable to positions for effecting clean and
sharp edge cutting and desired amounts of edge sealing
in the material while resisting wear on the anvil. Such
adjustment 1s In the form of pivotal movement of an
anvil member to adjust the acuteness of the included
angles of the first and second surfaces extending from
the cutting edge of the anvil and are in the form of timed
rotation of the anvil wheel member so that a fresh por-
tion of the cutting edge thereof may be positioned for
contact by the sonic horn when wear occurs on such
cutting edge.
In the drawings and specification there have been set
forth preferred embodiments of this invention, but it is
to be understood that the invention 1s not limited
thereto and may be embodied and practiced in other
ways within the scope of the following claims.
What is claimed:
1. In an ultrasonic apparatus for edge cutting and
sealing moving lengths of at least partially thermoplas-
tic matenal, particularly textile fabric having at least
some thermoplstic fibers, and including anvil means and
vibrating sonic horn having a flat working face cooper-
ating with and vibrating against said anvil means for the
ultrasonic edge cutting and sealing as the material
moves between said sonic horn means and said anvil
means; the improvement of a construction of said anvil
means characterized by being adjustable to positions for
effecting clean and sharp edge cutting and desired
amounts of edge sealing in the material while resisting
wear on said anvil means, said anvil means comprising:
an anvil member defining a peaked cutting edge for
cutting the moving material as said sonic horn
means vibrates against said cutting edge, and first
and second surfaces extending in respective oppo-
site directions from said peaked cutting edge and
forming respective included acute angles with said
horn face from said cutting edge, of said first and
second surfaces surfaces forming a sealing surface
for sealing the cut edge of the material a predeter-
mined distance inwardly of the out edge as said
sonic horn vibrates against said anvil member and
the other of said first and second surface forming a
reinforcing surface for said cutting edge; and

means mounting said anvil member for selective piv-
otal movement about an axis perpendicular to said
cutting edge for varying the included angles of said
sealing and reinforcing surfaces so that the In-
cluded angle of said sealing surface is less than the
included angle of said reinforcing surface, the pre-
determined distance of sealing being determined by
and increasing with the increasing acuteness of the
predetermined included angle of said sealing sur-
face.

2. In an ultrasonic apparatus, as set forth in claim 1, in
which said anvil member comprises a wheel having a
beveled periphery defining therearound said peaked
cutting edge and said first and second surfaces, and in
which said anvil means further includes means mount-
ing said wheel for rotation so that a fresh portion of said
peaked cutting edge can be positioned for vibrating
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contact by said sonic horn face after wear has occurred
on said peaked cutting edge.

3. In an ultrasonic apparatus, as set forth in claim 2, in
which said anvil means further includes timed driving
means connected with said anvil wheel for rotating said
anvil wheel.

4. In an ultrasonic apparatus for edge cutting and
sealing moving lengths of at least partially thermoplas-
tic material, particularly textile fabric having at least
some thermoplastic fibers, and including anvil means
and vibrating sonic horn means having a flat working
face cooperating with and vibrating against said anvil
means for the ultrasonic edge cutting and sealing as the
material moves between said sonic horn means and said
anvil means; the improvement of a construction of said
anvil means characterized by being adjustable to posi-
tions for effecting clean and sharp edge cutting and
desired amounts of edge sealing in the material while
resisting wear on said anvil means, said anvil means
comprising:

a wheel-shaped anvil member having a beveled pe-
riphery defining therearoung a peaked cutting edge
for cutting the moving material as said sonic horn
vibrates against said cutting edge, and first and
second surfaces extending in respective opposite
directions from said peaked cutting edge and form-
ing respective included acute angles with said horn
face from said cutting edge, one of first and second
surfaces forming a sealing surface for sealing the
cut edge of the material a predetermined distance

inwardly of the cut edge as said sonic horn vibrates
against said anvil member and the other of said first

or second surface forming a reinforcing surface for
sald cutting edge;
means mounting. said anvil member for rotation so
that a fresh portion of said peaked cutting edge can
be positioned for vibrating contact by said sonic
horn face after wear has occurred on said peaked
cutting edge and for selective pivotal movement
about an axis perpendicular to said cutting edge for
varying the included angles of said sealing and
reinforcing surfaces so that the included angle of
said sealing surface is less than the included angle
of said reinforcing surface, the predetermined dis-
tance of sealing being determined by and increasing
with the increasing acuteness of the predetermined
included angle of said sealing surface; and
timed driving means connected with said anvil mem-
ber for rotating said anvil member.
5. In an ultrasonic apparatus, as set forth in claim 1 or
4, 1n which the predetermined included angles of said
sealing and reinforcing surfaces are equal when said
anvil wheel member is positioned by said mounting
means perpendicular to said sonic horn face.
6. In an ultrasonic apparatus, as set forth in claim 1 or
4, in which said anvil member is preferably positioned
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- 8
so that the included angle of said sealing surface of said
anvil 1s about 3 to 20 degrees.

7. In an ultrasonic apparatus, as set forth in claim 1 or
4, in which said anvil member is preferably positioned
so that the included angle of said sealing surface of said
anvil 1s about 5 to 15 degrees.

8. In an ultrasonic apparatus, as set forth in claim 1 or
4, in which said anvil member is preferably positioned.
so that the included angle of said reinforcing surface is
at least 2 3 degrees larger than the included angle of said
sealing surface and no greater than 45 degrees.

9. In an ultrasonic apparatus, as set forth in claim 1 or
4, in which said anvil member is preferably positioned
so that the included angle of said reinforcing surface of
said anvil is about 30 degrees.

10. In an ultrasonic apparatus, as set forth in claim 1
or 4, in which said anvil means further includes means
for moving said anvil member parallel to said sonic horn
face for compensating for pivotal movement of said
anvil member and for positioning said anvil member at
a desired location relative to said sonic horn face.

11. In an ultrasonic apparatus, as set forth in claim 1
or 4, in which said anvil means further includes means
for moving said anvil member perpendicular to said
sonic horn face for compensating for pivotal movement
of said anvil member and for positioning said anvil
member at a desired location relative to said sonic horn
face. |

12. In an ultrasonic apparatus, as set forth in claim 1
or 4, in which said anvil means further includes means
for moving said anvil member parallel to said sonic horn
face and means for moving said anvil member perpen-
dicular to said sonic horn face, for compensating for
pivotal movement of said anvil member and for posi-
tioning said anvil member at a desired location relative
to said sonic horn face.

13. In an ultrasonic apparatus, as set forth in claim 1
or 4, in which said anvil means further includes means
mounting said anvil member under a predetermined
pressure and for movement away from said sonic horn
means a predetermined distance upon contact of said
anvil means by said sonic horn means during its vibra-
tions, so that a predetermined force is exerted by said
anvil means on the fabric upon contact between said
horn means and said anvil means and so that said anvil
means will float as it is contacted by said horn means for
aiding and providing the desired cutting and sealing
action on the fabric.

14. In an ultrasonic apparatus, as set forth in claim 13,
in which the predetermined pressure of said anvil
mounting means is about 40 to 50 psig, and in which said
anvil mounting means provides for movement of said
anvil member a distance of from about % to % inch away
from said horn means upon contact of said anvil mem-

ber by said horn means.
: | 3k % X L S
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